Assembly of presynaptic filaments. Factors affecting the assembly of RecA protein onto single-stranded DNA.
We have previously shown that the assembly of RecA protein onto single-stranded DNA (ssDNA) facilitated by SSB protein occurs in three steps: (1) rapid binding of SSB protein to the ssDNA; (2) nucleation of RecA protein onto this template; and (3) co-operative polymerization of additional RecA protein to yield presynaptic filaments. Here, electron microscopy has been used to further explore the parameters of this assembly process. The optimal extent of presynaptic filament formation required at least one RecA protein monomer per three nucleotides, high concentrations of ATP (greater than 3 mM in the presence of 12 mM-Mg2+), and relatively low concentrations of SSB protein (1 monomer per 18 nucleotides). Assembly was depressed threefold when SSB protein was added to one monomer per nine nucleotides. These effects appeared to be exerted at the nucleation step. Following nucleation, RecA protein assembled onto ssDNA at net rates that varied from 250 to 900 RecA protein monomers per minute, with the rate inversely related to the concentration of SSB protein. Combined sucrose sedimentation and electron microscope analysis established that SSB protein was displaced from the ssDNA during RecA protein assembly.